Effect of vasotocin on cytosolic free calcium concentrations in frog adrenocortical cells in primary culture.
In a previous report we have shown that vasotocin (AVT), the amphibian counterpart of vasopressin, is a potent stimulator of corticosterone and aldosterone secretion by frog adrenocortical cells. We have also observed that the stimulatory effect of AVT on corticosteroid secretion is mediated through activation of receptors positively coupled to phospholipase-C. In the present study we examined the effect of AVT on cytosolic Ca2+ concentrations ([Ca2+]i). Since the interrenal (adrenal) gland of the frog is composed of a mixed population of chromaffin and adrenocortical cells, cytochemical identification of cultured cells was performed by immunofluorescence, using antibodies to AVT or 11 beta-hydroxylase as markers of chromaffin cells or steroid-producing cells, respectively. Cultured interrenal cells were loaded with the fluorescent Ca2+ indicator indo-1, and variations in [Ca2+]i were studied using dual emission wavelength microfluorimetry. Exposure of adrenocortical cells to AVT induced elevation of [Ca2+]i. Prolonged infusion of AVT caused an immediate increase in [Ca2+]i, followed by a sustained response of adrenocortical cells. Repeated pulses of AVT resulted in a gradual decline in the [Ca2+]i increase, suggesting the existence of a desensitization phenomenon. The effect of AVT on calcium mobilization was totally blocked when the cells were incubated in the presence of the V2 antagonist [d(CH2)5,D-Phe2,Ile4,Ala9-NH2]AVP. In calcium-free medium, the AVT-evoked increase in [Ca2+]i was suppressed. In contrast, when Ca2+ was replaced by Mn2+ in the incubation medium, the early response of the cells (transient peak of [Ca2+]i) was preserved, while the plateau phase disappeared. Incubation of the cells with the dihydropyridine Ca2+ channel blocker nifedipine did not affect the AVT-induced [Ca2+]i rise. These results indicate that AVT exerts a dual action on [Ca2+]i in frog adrenocortical cells. The initial rise of [Ca2+]i can be ascribed to immediate mobilization of intracellular Ca2+ stores, probably mediated by inositol trisphosphategated channels, whereas the sustained increase in [Ca2+]i results from nifedipine-insensitive plasma membrane Ca2+ channels.